The growth and influence of optical and photonics engineering as a discipline warrants increased recognition within both academia and industry. In 2006, SPIE leadership made a strategic decision to pursue membership in ABET, Inc. to lead the profession in the establishment of ABET program criteria for optical and photonics engineering. In 2010, SPIE became a member society of ABET and in 2011 SPIE, in collaboration with our co-lead society IEEE, developed the program criteria for optical and photonics engineering. In this invited presentation we will review the rationale for pursuing ABET accreditation and the benefits of ABET accreditation, discuss the historical context leading to the current state, provide an overview of the process of developing the program specific criteria, and finally describe the way ahead.
INTRODUCTION AND HISTORICAL CONTEXT
ABET is a nonprofit, non-governmental organization that accredits college and university programs in the disciplines of applied science, computing, engineering, and engineering technology. ABET was founded in 1932 as the Engineers' Council for Professional Development (ECPD), an engineering professional body dedicated to the education, accreditation, regulation, and professional development of the engineering professionals and students in the United States. ABET accredits over 3,100 programs at more than 660 colleges and universities in 23 countries. ABET provides specialized, programmatic accreditation that evaluates an individual program of study. ABET is considered the "gold standard" in applied science, computing, engineering and technology accreditation. ABET accreditation, which is voluntary and achieved through a peer review process, provides assurance that a college or university program meets the quality standards established by the profession for which the program prepares its students. ABET accreditation effectively certifies quality in education. ABET is a federation of over 30 professional and technical societies in applied science, computing, engineering, and technology. The Member Societies (1) represent the profession, (2) develop program criteria, (3) appoint Board members, (4) nominate commissioners, and (5) recruit and assign program evaluators.
The journey to formally associate optical and photonics engineering with ABET accreditation began in 2004 with a letter from Professors Charles Joenathan and Robert Bunch from Rose-Hulman Institute of Technology encouraging SPIE to pursue engagement with ABET for the purpose of developing separate accreditation for optical and photonics engineering programs. The phenomenal growth in optics and photonics and the increased need for qualified practitioners suggested that the time had come for the field to stand on its own, as a distinct discipline with a specific set of criteria within ABET. Additionally, the number of existing and emerging optical engineering, optical science and photonics programs across the country are attracting some of the best and brightest students, and these programs clearly need a base of organized standards at the undergraduate education level. Finally, the recognition of optics and photonics as a distinct discipline within ABET is the next logical and critical step toward the advancement of the profession. It should be noted that there existed five optical engineering undergraduate programs that had received ABET accreditation under the General Engineering criteria:
In 2006 SPIE leadership investigated the benefits associated with ABET accreditation and the requirements for becoming a member society. In the same year, the SPIE Board of Directors decided that this course of action was in the best interest of the profession and directed that SPIE apply for membership in ABET. In 2007 the application for SPIE to become a member society of ABET was processed and in 2008 the completed application was submitted to ABET. In 2009 SPIE was notified by ABET that the application had been approved by the ABET Board of Directors but still required ratification by ABET's member societies. In 2010, SPIE was informed that ABET's member societies had ratified SPIE as a member society of ABET. At this point, SPIE was designated as the lead society for criteria related to optics and photonics for the Applied Science Accreditation Commission and SPIE was designated as co-lead society with IEEE for criteria related to these fields for both the Engineering Accreditation Commission and the Technology Accreditation Commission. This was a first for ABET -in the past only one society could serve as the lead society. In 2010 the SPIE Board of Directors also elected Professor Barry Shoop from the U.S. Military Academy at West Point as SPIE's first Representative Director to the ABET Board of Directors and Professor Wei Chen from the University of Central Oklahoma as the alternate Representative Director. Additionally SPIE trained six Program Evaluators, and evaluated two programs in optics and photonics engineering.
ABET PROCESSES AND PROCEDURES
There are nine individual criteria used as the core of determining program accreditation within the Engineering Accreditation Commission (EAC) -the first eight are common to all engineering programs and the last is programspecific -this criterion defines disciplinary differences between programs. The criteria are categorized as [1] :
I. General Criteria for Baccalaureate Level Programs
All programs seeking accreditation from the Engineering Accreditation Commission of ABET must demonstrate that they satisfy all of the following General Criteria for Baccalaureate Level Programs.
Criterion 1. Students.
Student performance must be evaluated. Student progress must be monitored to foster success in attaining student outcomes, thereby enabling graduates to attain program educational objectives. Students must be advised regarding curriculum and career matters.
The program must have and enforce policies for accepting both new and transfer students, awarding appropriate academic credit for courses taken at other institutions, and awarding appropriate academic credit for work in lieu of courses taken at the institution. The program must have and enforce procedures to ensure and document that students who graduate meet all graduation requirements.
Criterion 2. Program Educational Objectives.
The program must have published program educational objectives that are consistent with the mission of the institution, the needs of the program's various constituencies, and these criteria. There must be a documented and effective process, involving program constituencies, for the periodic review and revision of these program educational objectives.
Criterion 3. Student Outcomes.
The program must have documented student outcomes that prepare graduates to attain the program educational objectives.
Student outcomes are outcomes (a) through (k) plus any additional outcomes that may be articulated by the program.
(a) an ability to apply knowledge of mathematics, science, and engineering (b) an ability to design and conduct experiments, as well as to analyze and interpret data (c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability (d) an ability to function on multidisciplinary teams (e) an ability to identify, formulate, and solve engineering problems (f) an understanding of professional and ethical responsibility (g) an ability to communicate effectively (h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context (i) a recognition of the need for, and an ability to engage in life-long learning (j) a knowledge of contemporary issues (k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.
Criterion 4. Continuous Improvement.
The program must regularly use appropriate, documented processes for assessing and evaluating the extent to which both the program educational objectives and the student outcomes are being attained. The results of these evaluations must be systematically utilized as input for the continuous improvement of the program. Other available information may also be used to assist in the continuous improvement of the program.
Criterion 5. Curriculum.
The curriculum requirements specify subject areas appropriate to engineering but do not prescribe specific courses. The faculty must ensure that the program curriculum devotes adequate attention and time to each component, consistent with the outcomes and objectives of the program and institution. The professional component must include:
(a) one year of a combination of college level mathematics and basic sciences (some with experimental experience) appropriate to the discipline. Basic sciences are defined as biological, chemical, and physical sciences.
(b) one and one-half years of engineering topics, consisting of engineering sciences and engineering design appropriate to the student's field of study. The engineering sciences have their roots in mathematics and basic sciences but carry knowledge further toward creative application. These studies provide a bridge between mathematics and basic sciences on the one hand and engineering practice on the other. Engineering design is the process of devising a system, component, or process to meet desired needs. It is a decision-making process (often iterative), in which the basic sciences, mathematics, and the engineering sciences are applied to convert resources optimally to meet these stated needs.
(c) a general education component that complements the technical content of the curriculum and is consistent with the program and institution objectives. Students must be prepared for engineering practice through a curriculum culminating in a major design experience based on the knowledge and skills acquired in earlier course work and incorporating appropriate engineering standards and multiple realistic constraints.
One year is the lesser of 32 semester hours (or equivalent) or one-fourth of the total credits required for graduation.
